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Abstract of J P2001 143746 

PROBLEM TO BE SOLVED: To provide an electrolyte of a cell and a non-aqueous electrolyte 
secondary cell accomplishing a cell property with excellent safety and reliability. 

SOLUTION: In the electrolyte for the cell of the invention constituted by dissolving a supporting salt into 
an organic solvent for a non-aqueous electrolyte cell using a positive electrode and a negative 
electrode that can occlude and emanate lithium ion, it is characterized in that the supporting salt 
includes a lithium salt being a ring shape of combination including nitrogen. That is, the electrolyte for 
the cell of the invention that can permit the ring shape of combination including nitrogen to form a 
stable membrane having a high anti- reduction by including the lithium salt being the ring shape of 
combination including nitrogen into the electrolyte for cell, suppress generation of dendrites and 
enhance a cycle property by suppressing current convergence or side reaction on the negative 
electrode, and enhance safety by reducing the reaction area of lithium with electrolyte. 
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iiEitW:*!^ BtjEfli*5j:tFK-*tt^WII^^*EL 

[*W<ai¥MftttWJ 
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[0 0 0 2] 

[ 0 0 0 3] C<0± 9 ft— IT, 36«»J-tty 

^ £ A -f * > # lEffi/j > IS UJ * 4i T Affi J zffi * £ ii 5 3t 
tgiS^ii:, J ffi n$ { z f 1 A ffi * 6 ttl $ i x T IE m iz K 

sESFiistttBSJC^^i:* y awEM^*** y 

fi¥ *s 1 *-*Mi fc M ^ "Ac ft k * $ ^feffl £ K t *tt*«BE 

y ^ frAWBLfcy 

tl.T^o.. 50 



[0004] i^Lft^^ mmttmznmz.m^^- 

^ * L, y 5- * ^ § *&jR ^gCffll > 5 ~ & 

;12L^i-i^r% -t^MRJSKiJfc 9 y ^^^^m^$4i 
7t 9 , m^SiS^ $ 6 S4ifc*frft ^cn^^f^^^V 

[0 0 0 5] 4£H^6 - 3 4 9 5 2 3 -<>y 
[0 0 0 6] 

6 - 3 4 9 5 2 S^^RfZ^^n/c^W h VTy*—;U 

i^HT'b, h y 7/- ^#3g^£;h,5cDT\ 

y ^■■>A*s<frttSLfti^d4:*>&1>fc^'5J: 9lz, M5Stc 
ttl:*SO-er> K9>f K4*y ^»?AO*^Sr3c^«ziqi 

[0 0 0 7] LTt^oT, *«W"Ctt. ^^l^mSWi 
<h Jcffii*:«Jfi»ttSr»J«-C# -5 *J*fft-t- 

[0 0 0 8 ] ^7t, $^tt <h <lit4 <!: Cgilt 
[0 0 0 9] 

# 6 tttft* W^E * fr o » * , 3E 9K *« « 
#ty ^^^/js^g^i-az t*Jl|iWJT#SC iirSftU 
[001 0] -Tftt?^, ±E»H**fti--B**Wo« 

[00] 1 ] o£ *) , *«W^«?l!lJH1l»ff8£tt, Ha 5c 
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I0012] SftESS*$WflM*fk^ttKO y ^ ? 

t^s^&T-*>s 0 ft**, cnbo i (a<D7K*ery 

tcBifti-SSESi LTfiWTcoiS^T'fc^e i-ftfo*>* 10 

h y T :/ — ^teXtF h y 7/- /US^agffcte, ^Ifit* 

[0013] tLT, SME**£**Rffc y ^ £ 

-ktfite* 7>K7^ h±^ES:Jil]ft!li-53a*^B5$Sr%l£ 
-4" Sir. 1, 2, 3— <>/hyr^K 1. 2. 4 
- h y 7y-/K 3 — T ^ ./ - 1 , 2. 4- hy 7/- 20 

l*ffr&«Wy ^Atg^S - 1 0 0 mm o 1 /dm 3 fts 

[0 0 2 5] Lfc/^ot, **W<^«fflffi«l»fli{wJ:ix 30 

/rfiE l *asaiz3t«p* «:« ft? $ itx 4 s i^mmm t 

[ooi 7] ^g^co#7Kmfi?riS-^m} ? iliT(i. f£/B£ 40 
4x 5 **«W?K*s-J» 1E<Z>* ffi [3 »«Sttlwff ft fcgcJt ft 

[0 0 1 8] Lfc^o-C, *«WcO|ff7K1tH¥ir«— <fc«jlfi 
ic Jim*. UeWffl^WSS^e «ii£-e3ESb 

31 L Wz/fl t* # a J: 9 ft 5 ft k'mmtlifcfrWi * T i* t ^ fc 

«ot ft* 0 
[001 9 ] 
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mfi? m t * b ft 5 c% to mm f r br ^ a? ft -5 -t 
[0020] *nMBm<ommmmffiMte. y f-**>r 

*>(DV&m.i6£ mk UJ *s *T *6 ft ME W:: * S <t Sr /B t ^ 

[0021] e*$.*»*ib^**cD y ^*-*4tttt, 

[0 0 2 2] ft*$W»*-ffc^»(^y ^C?^tt[{C*5*t-5 

ys*>, tn-;i/, >f /k t°^y— /K t°py 

ft^-et>. s*$*aM*ft*»t lth hiiry- /u 

tt, 1, 2, 3-^<>y MJ7/^;K 1. 2, 4-h 
yr:/— yu. 3-7^7-1, 2, 4-hy7/-/K 

[ 0 0 2 3] a***«ttfk-&«oy j ?-'>^j!4tt, 

^>o ttr, a*^#ai«-ft-&tt<oy 

[ 0 0 2 4 ] g^^^rn^fb^^o y ^ ? i.te^tM 

1 0 0 mm o 1 / d m 3 , «t «9 4 L < fi, 10 — 50 
mmo l/dm 3 T'$j§c 9 4>ft I ^ t*55W^>Jft 

l^fiTl, 4fc, w^«t 9#< TfcjBiDjSfiJ^Jfeffifl; 

?«*^»ttii-s^*-eja*coiRi±^ ft I vi j 6Tfc 
ttj-r a &a fi , mftf-^rt xm.m^mmt 

S^CD y ^ ^ A^m* $ *tT»*A«ift < ft o fc» 

**#»*fb*tto y f - * ^ ^ ^ )M & ~^u±\z^-Dm 

[0 0 2 5] h»T :/-^m<0 y ^ 2 A Jfifi % |> u r ;/ 

[0 0 2 6] fc <k , 7h7t: Kp "7 v I m o I 
/ d m 3 h y T /USrJSH? L , ~ ixfcf 1 h ^ 

Mff Lftx)^ btiV/j^I-<> "/ I- y T /U<t (^.Ifl £-lir o 
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fc. na&(D'<>:/ tt b D T^r-'WV 3- *? ^i&fritSk-f 

h > fc ^?g-&it^T^^R B B L TflS L fc 0 ^^5: 1 5 0 
tt'24 B#K.m^^- LT^yy' h 'J T ;/-yuc7) ij ^ r> 

[0 0 2 7] L T^cOteco h V T:/—>l-m<D ] ) ^ 

[0 0 2 8] 3E»**4, #«W<0a*£#*fcffc£4»<7> 



[0 0 2 9] *Hlfcff2ffi<aS?feJHffi 



LiPF 6 , LiBF4, L i C 1 O d , L 
i CFaSOsftif^tSy ^»>Att*>S^tt, LiN 

(so 2 c x f 2x+i ) (socC y F2 y+ j t?*$na#* 

«:*U x + ytt3 — 8-Cfc* 0 *flcfl«JtZtt, L 

iN (SO3CF3) (SO,C 2 F 6 ) , LiN (SO z C 
F 3 ) (SO=C 3 F 7 ) , LiN (SOcCF 3 ) (S0 2 
CF9) > LiN (SOsCFe) (S0 2 C 2 F 6 ) % L 
iN (S0 2 C 2 F 6 ) (SO = C 3 F 7 ) , LiN (S0 2 

c 2 f 6 ) (socC^Fe) **s*>ff biiti^o <c*»-e 

k LiN (SO2CF3) (SO.CF9) , L i N 
(S0 2 C 2 F 6 ) (S0 2 C 2 F 6 ) /«CifSr3tt?lgiz{£ffii- 

5fc, «««Fttcffixs<o-ejFf4 Liv #«y^ 

ib<D8mmtLX* L i P Fe* i LT»*0 

[0 0 3 0] ±«B3ti*!fiW\ ^co*»PfK«l3^j»ft?5S, 
0. 1—3. Omo I/dm 3 , f$C0. 5-2. 0m 

o 1 / d m 3 ktzzni iztfrnmrnzmm-tz z t tm 

« 35s a> x o t feT-r -5 en # fc s * 

[ 0 0 3 1 ] W«*jBti: LTte, ffi*o#|szK»»«-lfc 
3t$it5 , # — Mt/&^ 

^>tb«ffc**fb£W*t:#lf a 1 
[0 0 3 2] ftfMtHwfi, ^ xK^— K > ? - 

y a-^yV — rjt'^ — |> t 7/ D t° u y 31 — 

v>* y h % 31^ U >' y >j r3 — /U^Ji^/U^ 
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^ >\ 7h7t Kd77>, 2 f h7t Kd7 
rh7t Koh^y, 1, 4 - v^ifz/^t'co 

31 — TV/big, ^/U7^y>- % 3 — y f ^7/1/^7 >^cO^ 

4 -y^u-2--->^y >^coy h>^. Tir h 
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[0033] **tte»«t>tt, fc «9 fc^-r, Hj 1 ic^i" 

7 &jrLXi£<££i%tiJEm'r— X 4 fc ft^v-— ^ 5 fc (7^ 
^4 fcirol^T, T"Ltft62 kMfatr— X 5 fc{COl> 

[00343 iEfiEi i-oi^rfi, y ^^^-r^^^Tc® 

H$l:ith$ixt^5 fccoSrffi^^c fc/j54f S Li\. 
[ 0 0 3 5] :E*!?£4£/Stizii, ^ co f§ ^ W" <^> M ( 3 
Pg^^ixo tot'li4< , ^*p^e»WSrffi^Sr: fc^ 

-C# 5o /cfc^^\ T i S 2 % T i S 3 , Mo S 3 . F 
e S 2 , Li i.i-x:» Mn0 2 , Li o-x:. Mn 2 O^, , 
L i o-x. Co0 2l Li tl - X) Ni0 2 , V 2 O3 ^ 

[0 0 3 6 ] *<^ft/j*T*t, L i Co 0 2 ?, L i N i 
0 2 , L i M n :0,/«f fc'co y 5^ £ J: ViS^^JR^IS 

HE/^ Xfo Slt^bia ^ h ft Sr El 5 c fc "C # 
I 0 0 3 7 ] Sfc, t=4fe 2 Col ^Tii, y 5- ^ A Y ^ 



»*^<0j»**tt*i4, y ^f?A>f 3*-V(0»iRttiB*5 c tv 

[0038] m,ffii&3iz&^ ^mcommmmmmtm 

[ 0 0 3 9] lEl^— ;* 4 % *5±VJi«-jr— * 5 11, 4$ 

iwR3tsn« t*>-ettfc<. 4**n<o«1sL »«-ef^fiS;^- 

[0 0 4 0] -fe^u — * 6 te % IE*11 *5J:tfftffi2 Srm 

fe^o fc<kx.tf, #y ^^u>*o«*?L««tfcffii^ti 
&*5-fcv<U— ^ 6f4, IE® 1 £ft^2 £(0&& 
Sraft-T*^*, 3E«l*3j:tJ ? Affi2 J:9 fc* 

[004 1] ^^yh7tt, ^4 . 5^(D1S 

Tfe£ 0 fc,kx.tf, aK y fu>^eoffi-«?flS3 (c/ci> 

[0 0 4 2] ±iE«rt;A^&*a**Wco#N7K«*0»3t 
[0 04 3] El l >M'tH&<oVESlJyfe<DM& 

T^!/7y <k U -r > t Sr « ■£ L T , JEStffl t i~ 

fxm^i y — #i:i-5o :^7i)- 

[0 0 4 4 ] *ffi2 tt, ftffigttKi L TcolMp^ffl- 

r . mmm t-tz* z <r>mmm&fti&m t l t<dn 

[ 0 0 4 5] ClcOjEffi 3 i -ft SB 2 t y :r_^u >SB<D 
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[ 0 0 4 6 ] m2 14, *!6tt»!li}z*5it5niBS{<o*7K 
«W»Z.lk«&coaABI"C*) 9 > 13 2 a f4ma!l<DI#ra5£4 

tiiJtit'fc •? , n 2 b nm^n'A^^-ttkmm^mm 
[004 7] nffimt7kmmi&^tkm,ftL i cm, =>r> 

*lal##EILT*Eltt:i IT, Wf&<DPimift<Oir—xft 
10 KiRjlfiLfc fcOTfcSo 

[0 0 4 8] -r*to*>, m«BoflSj*»4, H2bi:*tJ: 
5«3fttt*«ff 1 2«w»j5ESlxfcft«-&*J 1 l jEffi 

J: 0 Iwffig^n, -ttf>|HJ*--fe'< u — ^ 1 6 ctmfi?® 

[0049] - comimt^coMmmmit 1 2 ociifti 

y - K 3 2 ' 36S*aiS4x«SB*z=. s/ ^v^fiaoftffidB^- 3 
8 ^fffiSifflSffi 2 2 $r^r L T Sr^ LT jr — * 2 1 

- K 1 4 1 iri45gg|5iCT/U^ ^r^^cOIE^iSs^l 7^ 
^*?f-tft6ix> m^WffimS2 2*^L-C*3ft*i L 

SB l 8 ^ «9 . ^-^<o««^*SjEffi^iB^-8li 1 7 <k 

mWl Sfr&X£l\lf*>r y h 2 3T-^£f£;h^4^2 
4$rgEM$n. 8mm. iS£6 5mmCOR[g 

[0050] <c*3 % R«a«»coff«*fifett, ±iEtra 

mco^TL^f y L" /UASr-tr^u — <b L ftu 

SB*w^»»S:ffAL, ±IE*[sIft:SriRj|rtL3t a ^IT V 

[ 0 0 5 3 ] 

its t>^T*f4^l\ 
[ 0 0 5 2] (ftttffl]) ffiiaiLT^xfu/* 



5 SrffilS 



e^' 6,. 
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^/J^^ LT^L i P F e a: 3 m o 1 /d m c: «>«flE;wfS 

^h\zm.m^mmt^m(D^^ryM^t it 

3, 2, 3 --<>;/ h y T :/-/U y ^ * AJ^^ 3 in m o 
t LT, WT^*ffiT-3c^ttB¥Jlliffl -f J: LK 



[0 0 5 3] <$£fifeW«ffi/B .=> >f >S«»©fPi«*ffi> 



li. L i Mn 2 0^ 9 0 



I®- it 



5, /777^f h 6 



n 



*5iv#y 7s/fktr=i y x>4fi 

W**i:-f-5o wCDjEffittWKiN-*?-/! — 2-fD y K 
IT, jEJEI £Lfc e -Affi2tt, a$sm*Sr9 2S4 

^7y-tw^ ^0*7 y— «:»iflo 

& L/c e 

[0 0 5 4 ] ^(DIEJU^I, 2£I?$ 2 5 /imO*!)* 

Jx, rt«Pi^7K«(!»»3Sr«ifc L7c 0 

[ 0 0 5 5 ] <y ^^A^^m^J^PJJ^ir^cO^M^ 

SriSEffli-So M(16 0i:|j:, ?S 1 00^m(Dyf ? 
AfSSrESl 5mmlcFT^i£^T(tJBL, ^5 0 1: 

J¥£ 4 0;/ mOtf? y U >$i^:7 ^ vbi* 7 0 L , 

[0 0 5 6] (je«t«2) tSM^lt^f 

firifct LTCDL i PFe & 1 m o \ /dm 3 co^glcfg 

1, 2. 3 -< y / h y 7 / -/UCO !i f ^ iN JI^ 3 0 m 
mo 1/dm 3 <0»**c**?S-a:fc«>^ 

it, ntKMi tra«<o^ric*itT-Binw*i-^ttw 
mmm± ^sr-t^ixfPK l t 0 

[0 0 5 7 ] (HfiCT 3 ) Wl^LT^xf uy^j 

t^fi^ irLTcOL i PF 6 Jlmo 1 / d m 3 cO/gJgClfg 
* &(-a*^*aMftft-&»<oy^5'^«4: IT 
1 , 2, 3-^>/M7 /ucD y r> xJftS: 5 0 m 
mo I /dm 3 W»«JwfSttSitfcfccO*^*«(»ii$i: 

L T % Hifcffll 1 t ia«<o^rt;*i£-CBI 1 iw*i-Sc^f±W 
fiBJS ^ -f J: tfH 3 fw ^-f y ^ a fcttttSb* 

M >£N ± ^ % -t it ~c r ix ff Si L fc , 
[0 0 5 8] (UttM 4 ) Wfilr£«£ drLT^-f uy^j 

hiyv \**is^? ><om-timm&mm^, ?< 

LTCOL i P Fo Sr J m o 1 /d m 3 0$ffi{Cig 
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1, 2, MJ7 ;/*— /uco y^^-MJaSrl 0 0 

mmo 1/dm 3 C0^JZitfl?$ -g-fc <><0«:IMc<M??!S 

t LT, HtfttfiJ 1 fcH«a>f&*#ffi"t?EI 1 ^^-r^^tt 

ffflG/H = <t via 3 ic y ^ ^ 3Etk«a 

£ JB ± & - t ix-fix fftgg L 7t 0 

[0059] mm 5) mmmMtixcDx-^i'isjj 

♦¥tgi LTCDL i PF 6 £ 1 m o 1/dm 3 <Djg£(C?g 

»s-fr, $ b^asR$*»t>tjt-&tt<oy ?<?Ms&t lt 

1. 2. 4 —<>/h y 7/- ^coy ^^-^IS^ 5 0m 

mo i / dm 3 (Dmmzm*£^fcb<D%it7kmffimt 
mm vsymnb^ ± va 3 ic^-r y c> ^ ^nm^m 

ffiy Jtm-t^Zt it ^PJxfPJB L- fc 0 
[ 0 0 6 0] dOKM6) *8Bt«4LTOifu>* 

fiFtfii: L TO L iPF.Slmol / dm 3 Ojftffildfg 

s b«ca***»ttfb-&*oy ^-o^t lt 

3-T^y-l, 2, 4 --<>'/ h y T / — )V(D ] j ^-^ 
AJtg^5 0mmo 1/dm 3 £Djg^iC^jy?£-£7c fc^^r 
^*«*Sffi t LT, HiteWI 1 t EI«Offfi8;^tt-eia 1 tc 

A 5t Scm a ^ ffl ^ffi -fe v u * n -PtL itm L- 7c e 
[ 0 0 6 1 ] (ttASEM 1 ) *T*igfflEi: LT^xf 

L TO L i PF e Sr 1 m o 1/dm 3 tOStftlcS 
<0 Sr#*«JB?K i: LT, Hffif^ 1 4:IrI«^^ 
S*^Ti 1 (c^-t-gc^ttffflB^a-r >S«?l6*5 J: VH 

3 (c^i- y ^ ^ u*%i&m®mmjEm± 'i>&^ix^xi^m 

L fc, 

[oo6 2] (it»w2) mmmmt it^fu^ 

fti&t LX(DL i PFe Sr 1 m o 1 / dm 3 o?tg(c?g 
m$i±. J?>{:i, 2, 3 h y T /— /u^r 5 0 
mmo 1/dm 3 *>OSr^*«jB?K 
HT, ^fe^'J 3 t H«tf)«Sfifc:frft-Cia 1 (C^i-^^tt 

mm j£.m ±^&^n tlx n?m l tz c 

[0 0 6 3] ( h VTS — 'l'McD})?VM>m$:&f&irZ> 
^J&) h 5 t Kp77>i:-<>:/ h y 7/-/^ 1 m 
o 1 / d m 3 (Dfflkmtmm-fZ>« Z <Ov- h7t KD7 7 

blB-*? friz h y T /u t f^jS <t , Jtlr 
a feO-< > ;/ h y T .:/— /uco y ^ r> i^A^itlR+ao i# 

O^MTSg.SLTlflL/C, Ji5rl 5 0tT2 

4 mmn^Wim l x '< > :/ h u 7/-^ y 
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[0 0 6 4 ] fHJt#C L T^cofllicr) h >J T /HS<^) U 
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[0065] (&±mmtRm) ■&m j fcmis£0£ttm 

M<om%mmfib&ftMMfa&]gO. 5 m A/ cm 2 iS£ 
2 . 5 m A / c m 2 T«tf!lSftco 2 0 0%s T'i§3cM 

[0 0 6 6] ( y ^ ^ A3ESfe«a»*«!iftK»t) #ntfi«y 

h0. 5mA/c m 2 ^£fl:SEffi^-C, ttfgrfi 7 . 5C 

/cm 2 oy^»^sr»a (Km) ftc **« 

^bl^flC^LT, «8E«aCSr0. 5mA/cm 2 , 
2. 5 mA/ cm 2 O 2 «»fc:ol*Tje«*«*-e«?8r 
17. 5 C/c m 2 coy 3-$M>&ffilh ttM) £~&fz 0 
[0 0 6 7] - (D^ttZm* 20t>f * J^fgk Y) 51 L /c^ 
C 0. 5mA/cnr MlE^l V 

[0 0 6 8] Jk^Srffit^ty^^^^ttflta^SraJSL 
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F OM= (7t$kmt'& «0 jg L/cJi'^cO^m^ScO^fD) 

/ { (36«L-fcy?-c>-kS*) - («ofcm«fb^tt»= 
gtt*y9-*A*a) j 

(IB*) SSitffil 1 ~ 6 , Jt^Pil l-2(0!Jf *3E«rtt 
[0 0 7 0] 
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'Mmm. 


0 . 5mA/cm 2 


2.5mA/cm 2 


HJEfll 1 


89.6 


82.3 


H»aj2 


93.9 


89.2 


H»J3 


99.3 


92.7 


^S&#J4 


97.4 


93.7 


H»J5 


95.7 


90.9 


HitE0!l6 


95.2 


90.7 


Jt«09 1 


86.8 


80.2 


J£«09 2 


98.5 


81.8 



[0 0 6 9] y j-v^fttAi 

- 3 /FOM) 



= i o o x c 



20 



[ 0 0 7 3 ] 
[*2] 









0.5mA/chi 2 


2 . 5mA/ cm 2 


ISSEfcl 1 

mmm3 

HJI609 6 

JtlfiHM 1 
tmm 2 


2£fb&L 
^fb&L 

^-fb&L 


mmti 

^-fb&L 



[0 0 7 2] Jtttfll l Trte, **W<o2*$*aM*ft-fr 
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